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(57)Abstract: 

PURPOSE: To realize the flexible network by 
arranging an information receptacle in a 
building, mapping different kind of information 
onto a SONET frame and sending the result. 
CONSTITUTION: A frame synchronization 
section 231 recognizes a SONET frame 
incoming in one direction and a header 
processing section 2313 separates various 
information to discriminate relay/loopback for 
each information, the information relayed by a 
multiplex section 2314 and the information 
incoming from other direction are synthesized 
and a header provision section 2315 generates 
the SONET frame and sends it to the other 
direction. Thus, independently of the kind of the LAN and the information, in order to 
integrate them one network, the network is shared by same transmission lines. Thus, it 
is not required to make wiring work on each introduction of a new LAN. Furthermore, 
the transmission line and the power line are integrated to attain one wiring work 
enough to be implemented. Thus, the flexible network sending/receiving information in 
a sense of electricity is built up. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the network system which carries out the description of having the 
repeating installation which connects two or more subnetworks mutually in the 
network system which has two or more subnetworks, this repeating installation 
extracting required information from the frame which flows to the subnetwork and 
other subnetworks of 1 connected to it, respectively, putting information with the 
directions which information has, changing it, constituting a frame, and sending out to 
the subnetwork of 1, and other subnetworks, respectively. 

[Claim 2] A separation processing means for repeating installation to take out 
information based on the junction directions to each information shown in a frame, and 
to dissociate and to judge the way way put and changed in claim 1, The network system 
which is equipped with a multiplex means to put and change the separated information 
to a new frame, and a grant means to give the junction directions to each information in 
the following junction means, and is characterized for each above-mentioned means by 1 
or having two or more, respectively. 

[Claim 3] It is the network system characterized by for a subnetwork being constituted 
in claim 2 by the transmission medium which is an optical cable, and transmitting an 
SONET (Synchronous Optical NETwork) frame on an optical cable. 
[Claim 4] It is the network system which carries out the description of at least 1 or 
having two or more for the information plug socket for transmission for connecting 
information machines and equipment with the information machines and equipment 
with which a subnetwork delivers and receives information between subnetworks in 
claim 3 to a subnetwork. 

[Claim 5] The branching light diameter way where an information plug socket branches 
to information machines and equipment in claim 4, It has a not branched non-branching 
light diameter way, an electrode plate, the optical connecter connected with a 
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transmission medium, and a connector for applied voltage for impressing an electrical 
potential difference to an electrode plate. The two above-mentioned light diameter ways 
It is the network system characterized by impressing an electrical potential difference 
to this electrode plate, and choosing the branching light diameter road side which 
branches to information machines and equipment when it has been arranged selectable, 
this electrode plate is put on the crossing of the two above-mentioned light diameter 
ways, the non-branching light diameter road side is always chosen and information 
machines and equipment are connected. 

[Claim 6] It is the network system characterized by equipping an information plug 
socket with the connector for power sources further in claim 5. 

[Claim 7] It is the network system characterized by having a supply line for supplying 
the fiber optic cable for transmission and electrical potential difference linked to the 
plug for transmission which has the optical connecter and the connector for' applied 
voltage for connecting a transmission medium to an information plug socket in claims 5 
or 6, and the plug for transmission. 

[Claim 8] It is the network system characterized by for a transmission medium having a 
connector for power sources further to the plug for transmission in claim 7, and having 
the power line for electric power supplies further. 

[Claim 9] It is the network system characterized by for information machines and 
equipment constituting a frame in claims 4, 5, 6, 7, or 8, and having an interface for 
connecting with a transmission medium. 

[Claim 10] It is the network system characterized by having the optical connecter which 
an interface delivers and receives information in claim 9, changes an electrical signal 
and a lightwave signal mutually, and is connected with the plug for transmission of a 
transmission medium, and a connector for applied voltage for supplying an electrical 
potential difference. 

[Claim 11] It is the network system characterized by equipping an interface with the 
connector for power sources further in claims 9 or 10. 

[Claim 12] or [ extracting information by information machines and equipment's taking 
out information and separating them in claims 9, 10, or 11 based on each information 
shown in a frame ] - the network system characterized by to have a separation 
processing means judge whether it is a clinch, a multiplex means put and change the 
separated information to a new frame, and a grant means give the junction directions to 
each information. 

[Claim 13] In the network system for buildings which constitutes an information 
network It has two or more subnetworks prepared according to the structure of the 
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building of a building, and the repeating installation for connecting two or more 
subnetworks mutually. This repeating installation Required information is extracted 
from the frame which flows to the subnetwork and other subnetworks of 1 connected to 
it, respectively. The network system for buildings characterized by putting information 
with the directions which information has, changing, constituting a frame, and sending 
out to the subnetwork of 1, and other subnetworks, respectively. 

[Claim 14] The network system for buildings characterized by having further the 
repeating installation of a high order which connects the network system for buildings, 
and an external network system mutually in claim 13. 

[Claim 15] It is the network system for buildings characterized by having the repeating 
installation of the low order which a subnetwork connects [ low order ] further two or 
more networks and the network of the low order of a subnetwork to the low order of a 
subnetwork mutually in claims 13 or 14, and makes a subnetwork constitute. 
[Claim 16] Repeating installation which carries out the description of extracting 
information from the frame which flows to the subnetwork and other subnetworks of 1 
connected to it in the repeating installation which connects two or more subnetworks 
mutually, respectively, constituting a frame, putting information with the directions 
which information has, changing, and sending out to the subnetwork of 1, and other 
subnetworks, respectively. 

[Claim 17] The branching light diameter way which branches to information machines 
and equipment, a not branched non-branching light diameter way, and an electrode 
plate, It has the optical connecter connected with a transmission medium, and a 
connector for applied voltage for impressing an electrical potential difference to an 
electrode plate. The two above-mentioned light diameter ways It is the information plug 
socket characterized by impressing an electrical potential difference to this electrode 
plate, and choosing the branching light diameter road side which branches to 
information machines and equipment when it has been arranged selectable, this 
electrode plate is put on the crossing of the two above-mentioned light diameter ways, 
the non-branching light diameter road side is always chosen and information machines 
and equipment are connected. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flexible compound information 

network system which can be used with electric feeling. 

[0002] 

[Description of the Prior Art] Conventionally, in order for a LAN system to prevent 
extending LAN disorderly in the case of an intelligent building, a LAN system is unified 
by connecting the branch line LAN which lays backbone LAN to the lengthwise 
direction of a building, and is laid by each floor with a bridge, a router, etc. at a floor, 
and a trunk. 

[0003] Moreover, about a KE-BURINGU facility, it is the Nikkei communication "1990. 
replacement to 8.27-light", for example, and both the optical distributing board and the 
distributing board of a metallic cable are located in a line, and it is arranged as the 
wiring facility in the building of an optical cable is described. 

[0004] Moreover, although it considers unifying information as optical LAN as an 
application to the optical LAN to a domestic system as stated to Asakura Publishing 
"optical LAN-foundation and application" P258-P260, the approach is not clear in fact. 
[0005] 

[Problem(s) to be Solved by the Invention] The conventional technique mentioned above 
has a trouble about the following points. 

[0006] ** Since specification differs for every class of information on the class of LAN, a 
telephone, an image, etc., transmission media differ like an optical cable or a metallic 
cable. That is, class thing wiring which goes is needed to treat two or more information. 
[0007] ** Whenever it introduces a branch line LAN newly, while wiring is needed, a 
bridge and a router are needed for connection with a trunk. 

[0008] ** Two or more transmission lines and wiring of the power line are needed, 
respectively. 

[0009] ** When the daisy chain connection which connects two or more peripheral 
devices to one channel has at least one open circuit physically, it becomes impossible to 
use subsequent equipment for it in an optical cable. 

[00 10] In order to solve the problem of the above-mentioned conventional technique, the 
purpose of this invention is to offer the network system which can introduce a branch 
line LAN and information machines and equipment newly, without unifying two or 
more information, such as information on two or more LANs, a telephone, and an image, 
to one network, and wiring needing it. 
[0011] 
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[Means for Solving the Problem] In the network system which has two or more 
subnetworks, it has the repeating installation which connects two or more subnetworks 
mutually, and this repeating installation can extract required information from the 
frame which flows to the subnetwork and other subnetworks of 1 connected to it, 
respectively, can put information with the directions which information has, can change 
it, can constitute a frame, and can send it out to the subnetwork of 1, and other 
subnetworks, respectively. 

[0012] a separation processing means judge the way way which puts [ the 
above-mentioned repeating installation takes out information based on the junction 
directions to each information shown in a frame, separates, and ] and changes, a 
multiplex means put and change the information which separated to a new frame, and a 
grant means give the junction directions to each information in the following junction 
means - having - each above-mentioned means - respectively - 1 - or it has two or 
more. 

[0013] The above-mentioned subnetwork is constituted by the transmission medium 
which is an optical cable, and an SONET (Synchronous Optical NETwork) frame is 
transmitted on an optical cable. 

[0014] moreover, the information plug socket for transmission for a subnetwork to 
connect information machines and equipment with the information machines and 
equipment which deliver and receive information to a subnetwork between subnetworks 
- at least 1 - or it can have two or more. 

[0015] The branching light diameter way where the above-mentioned information plug 
socket branches to information machines and equipment, and a not branched 
non-branching light diameter way, It has an electrode plate, the optical connecter 
connected with a transmission medium, and a connector for applied voltage for 
impressing an electrical potential difference to an electrode plate. The two 
above-mentioned light diameter ways When it has been arranged selectable, this 
electrode plate is put on the crossing of the two above-mentioned light diameter ways, 
the non-branching light diameter road side is always chosen and information machines 
and equipment are connected, an electrical potential difference is impressed to this 
electrode plate, and the branching light diameter road side which branches to 
information machines and equipment is chosen. 

[0016] Furthermore, an information plug socket can be further equipped with the 
connector for power sources. 

[0017] The above-mentioned transmission medium is equipped with the plug for 
transmission which has the optical connecter and the connector for applied voltage for 
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connecting with an information plug socket, and the supply line for supplying the fiber 
optic cable for transmission and electrical potential difference linked to the plug for 
transmission. 

[0018] Moreover, a transmission medium can have a connector for power sources further 
to the plug for transmission, and can have the power line for electric power supplies 
further. 

[0019] The above-mentioned information machines and equipment constitute a frame, 
and have an interface for connecting with a transmission medium. 
[0020] The above-mentioned interface delivers and receives information, changes an 
electrical signal and a lightwave signal mutually, and is equipped with the optical 
connecter connected with a transmission medium, and the connector for applied voltage 
for supplying an electrical potential difference. 

[0021] Moreover, an interface can be further equipped with the connector for power 
sources, or [ furthermore, / extracting information by information machines and 
equipment's taking out information and separating them based on each information 
shown in a frame, ] - it has a separation processing means to judge whether it is a 
clinch, a multiplex means to put and change the separated information to a new frame, 
and a grant means to give the junction directions to each information. 
[0022] <BR> [Function] If even connection is made to the information plug socket which 
near unified, it comes to be able to perform transfer of other information machines and 
equipment and information freely also with the information machines and equipment 
which take the various communication modes in what kind of location by arranging an 
information plug socket to the everywhere in a building, carrying out the 
collection-and-delivery line of the fiber optic cable through collection-and-delivery line 
equipment, and assigning different-species media passing the SONET frame on a fiber 
optic cable. 

[0023] Furthermore, when it is made to be possible [ by-pass control ] from the 
information machines and equipment which collection-and-delivery line equipment 
interconnects two or more subnetworks, and can carry out junction control of the 
various data, and can form and extend a wide range network, in addition are connected 
to a plug socket, an open circuit of the fiber optic cable in the part of an empty plug 
socket can be prevented. 
[0024] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0025] The example described below is an example which applied the network system of 
this invention to the network system built at a building. 
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[0026] 1. The description of building network this example arranges an information 
plug socket to the everywhere in a building, and if even connection is made to the 
information plug socket which near unified also with the information machines and 
equipment which take the various communication modes in what kind of location, it can 
be made to perform transfer of other information machines and equipment and 
information freely. 

[0027] First, a network system configuration is explained and it mentions later about 
the detail of an information plug socket and collection-and-delivery line equipment. 
[0028] The example shown in drawing 2 shows an example of the network system built 
at the building 1. In the optical fiber 31 for information transmissions which connects 
these with the collection-and-delivery line equipment 21 to which this example connects 
a wide area network in a building, and the collection-and-delivery line equipment 22 
formed for every story of a building, and each story Two or more optical fibers 32 pulled 
out from the above-mentioned collection-and-delivery line equipment 22, respectively, It 
has the lowest collection-and-delivery line equipment 23 connected to each of these 
optical fibers 32, the optical fiber 33 pulled out from these collection-and-delivery line 
equipments 23, respectively, and the information plug socket 24 prepared two or more 
about each of these optical fibers 33. The terminals 40, such as a workstation and a 
telephone, are connected to each information plug socket 24. 

[0029] In drawing 2 , collection-and-delivery line equipment 21 makes distribution 
connection of the optical fiber which receives from a wide area network at the 
collection-and-delivery line equipment 22 of two or more low order installed in each floor, 
and performs junction/transmission of various information. 

[0030] Moreover, similarly, collection-and-delivery line equipment 22 makes 
distribution connection of the optical fiber, and performs junction/transmission of 
various information to the collection-and-delivery line equipment 23 of two or more low 
order distributed on a floor for every post of its. 

[0031] Furthermore, the lowest collection-and-delivery line equipment 23 makes 
distribution connection similarly to two or more information plug sockets. 
[0032] On the other hand, contrary to this, a lightwave signal is brought together in a 
high order from low order, and it is sent to a wide area network through 
collection-and-delivery line equipment 21. 

[0033] thus , the optical fiber which receive from a wide area network be wire across a 
building , spread , and if connection be make also with the information machines and 
equipment in what kind of location to the information plug socket 24 of near which be a 
network end , it perform freely the transfer of other information machines and 
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equipment ( the information machines and equipment information machines and 
equipment exist in the inside of the distant place outside a building , other floors , or a 
floor , or a section in the office ) , and information ( voice , data , an image , etc. ) . 
[0034] 2. Explain the detail of wiring, next wiring of an optical fiber using the plugging 
chart of drawing 3 (the informational junction/transmission approach is mentioned 
later). 

[0035] 21, 22, and 23 are collection -and'delivery line equipment shown in drawing 1 . 
The collection-and-delivery line equipments 21 and 22 of a high order are distributed / 
concentrated with a star gestalt at the low-ranking collection-and-delivery line 
equipments 22 and 23, respectively. That is, to each low order collection-and-delivery 
line equipment, it gets down and connects with the optical fiber of a round trip of a 
direction (the direction of low order), and the going-up direction (the direction of a high 
order). And to the information plug socket 24, daisy chain connection of the lowest 
collection-and-delivery line equipment 23 is carried out. In this case, although daisy 
chain connection can save a wire length since the great portion of wiring in a building is 
occupied by connection of the information plug socket 24, connecting with a star gestalt 
is also possible. 

[0036] In addition, the daisy-chain-connection approach in an optical cable is the part of 
the information plug socket 24, and even when information machines and equipment 
are not connected, an optical switch is turned on and it copes with it so that it may not 
disconnect physically, and an input fiber and an output fiber may be connected. About 
this, it mentions later. 

[0037] Even if it is an audio terminal by carrying out the above wiring, it is a data 
terminal and it is an image terminal, it enables it to connect with the information plug 
socket 24 freely. In addition, the transmission system which can transmit 
different-species media with the optical fiber of the same transmission line is explained 
henceforth. 

[0038] 3. logical connection - here, explain connection of logical information machines 
and equipment, and, henceforth [ 4. ], describe further the implementation approach of 
association/transmission of logical information machines and equipment on physical 
wiring described by 1.-3. 

[0039] Drawing 4 is drawing having shown the example of connection of logical 
information machines and equipment. First, Group alpha is data communication LAN 
which consists of two or more works TESHO 41. This is connected according to the 
protocol of FDDI (Fiber Distributed Data Interface). That is, a logical FDDI loop 
formation is formed from two or more workstations 41 and collection-and-delivery line 
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equipment 23. 

[0040] In addition, in this example, although the protocol of FDDI is used, other data 
communication protocols may be used. 

[0041] Group beta constitutes a telephone network from two or more telephone 

equipments 43 and collection-and-delivery line equipments 23, 22, and 21. 

[0042] Group gamma constitutes a video conference system from a camera 421, a 

monitor 422, and collection-and-delivery line equipments 23, 22, and 21. 

[0043] 4. Explain a transmission system, next the method of transmitting 

different-species media with the optical fiber of the same transmission line. 

[0044] Drawing 5 is drawing by which worldwide standardization is carried out to 

optical fiber transmission and in which having shown the SONET frame. 

[0045] The SONET frame has the transmission capacity of 155.5Mbps, and the 

configuration is divided into SOH (Sonet Over Head) and V04 (transmission 

information etc.). To VC-4 field of the SONET frame, it is FDDI like drawing 5 . 

100Mbps(es) and an animation set to 30Mbps(es), a telephone (2B+D) maps [ LAN ] 

with 0.144Mbps(es) (arrangement), and the pointer in SOH shows the location of the 

beginning of each [ in VC-4 ] information. Thereby, transmission is possible in the 

transmission line where different-species media are the same. Moreover, affinity with a 

wide area network becomes good by using the SONET frame. Although the example of 

this invention set like 1 voice and the SONET frame is adopted, it is also possible to 

take other frame structures. 

[0046] Setting to drawing 3 , the SONET frame is the collection-and-delivery line 

equipment 23 (L3a) => information plug socket 24 => information plug socket 24 It 

goes round with information plug socket 24 => collection-and-delivery line equipment 
23 (L3a). Let this be a loop formation 3. On the other hand, it goes round also between 
the collection-and-delivery line equipment 22 (L2a) => collection-and-delivery line 
equipment 23 (L3a) => collection-and-delivery line equipment 22 (L2a) => 
collection-and-delivery line equipment 23 (L3b) => collection -and-delivery line 
equipment 22 (L2a) of a high order, and let this be a loop formation 2. Furthermore, a 
high order makes between collection-and-delivery line equipment 21 (Ll) => 
collection-and-delivery line equipment 22 (L2a) => collection-and-delivery line 
equipment 21 (Ll) => collection-and-delivery line equipment 22 (L2b) => 
collection-and-delivery line equipment 21 (Ll) a loop formation 1 similarly. Thus, 
between the loop formations of each layer, it is combined by collection-and-delivery line 
equipment, and the SONET frame is constituted for every loop formation. 
[0047] Therefore, the various information mapped by the SONET frame changes by the 



JP05 037537 



collection-and-delivery line equipment located between loop formations putting 
mutually. In drawing 3 , each media are explained to an example, **, and the following 
for how to put and change. 

[0048] ** When building a network to the whole building and connecting with a wide 
area further like a 2B+D telephone, the top collection-and-delivery line equipment 21 
(Ll) changes by data putting between the 2B+D data in the SONET frame which has a 
function of PBX, performs the telephone exchange, and comes from a wide area, and the 
2B+D data in the SONET frame in a building. On the other hand, the low-ranking 
collection-and-delivery line equipments 22 and 23 relay the 2B+D data in the SONET 
frame to low order, respectively. 

[0049] That is, the 2B+D data in the SONET frame which collection-and-delivery line 
equipment 23 gets down, for example, and patrols a loop formation 2 in a direction are 
taken out, and it puts and hooks up to the 2B+D data area in the SONET frame which 
patrols a loop formation 3, and on the other hand, in the uphill direction, the 2B+D data 
in the SONET frame which patrols a loop formation 3 are taken out, and it puts and 
hooks up to the 2B+D data area in the SONET frame which patrols a loop formation 2. 
[0050] ** Like LANLAN, when building a network to the part in a building, perform 
collection-and-delivery line equipment 23 (L3a) as follows. 

[0051] A FDDI loop formation is locally formed by collection-and-delivery line 
equipment 23 (L3a) and two or more information plug sockets 24. Therefore, 
collection-and-delivery line equipment 23 (L3a) does not transmit FDDI data to a high 
order (however, the connection method between LANs is explained later). 
[0052] For this reason, by the way, as for the information from the information 
machines and equipment in FDDI, collection-and-delivery line equipment 23 (L3a) is 
repeated through the information plug socket 24 (clinch). 

[0053] 5. the configuration of collection-and-delivery line equipment, and the junction 
approach - local FDDI explained by 4. here The junction approach is explained to a 
detail using drawing 1 about one example for which LAN and a wide area telephone 
network (2B+D) are intermingled. 

[0054] The configuration of collection-and-delivery line equipment 23 (L3a) is shown in 
drawing 1 . 

[0055] In drawing 1 , left-hand side gets down, and by the data path of a direction, 2311 
is light / electric transducer and performs light / electric conversion in response to the 
signal from [ from high order distribution apparatus ] an optical fiber. 2312 is the frame 
synchronization section, takes frame synchronization and recognizes the SONET frame. 
2313 is the header processing section, based on the pointer contained in SOH of the 
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SONET frame, takes out FDDI data and 2B+D data and carries out junction/clinch. 
2314 is the multiplex section, carries out multiplex [ of the data which receive from the 
header processing section 2313, and the data which receive from the header processing 
section 2319 of the going-up direction of another side ], and forms V04. 2315 is the 
header grant section, gives SOH to V04 received from the multiplex section 2314, and 
forms the SONET frame. 2316 is the electrical and electric equipment / optical 
transducer, performs the electrical and electric equipment / optical conversion, and 
makes distribution connection of the lightwave signal at two or more low-ranking 
information plug sockets 24. 

[0056] On the other hand, in the data path of the right-hand side going-up direction, 
2317 is light / electric transducer and performs light / electric conversion in response to 
an optical fiber from the low-ranking information plug socket 24. 2318 is the frame 
synchronization section, takes frame synchronization and recognizes the SONET frame. 
2319 is the header processing section, based on pointer support of SOH, from VC-4, 
separates FDDI data and 2B+D data and performs junction/clinch. 2320 is the 
multiplex section, carries out multiplex [ of the data which receive from the header 
processing section 2319, and the data which receive from the header processing section 
2313 from which another side gets down ], and forms VC-4. 2321 is the header grant 
section, gives SOH to VC-4 received from the multiplex section 2320, and forms the 
SONET frame. 2322 is the electrical and electric equipment / optical transducer, 
performs the electrical and electric equipment / optical conversion, and sends a 
lightwave signal to the collection-and-delivery line equipment 23 of a high order. 
[0057] Moreover, the configuration of the distribution/line concentration in a star 
gestalt is shown in drawing 8 as a configuration (the 2) of collection-and-delivery line 
equipment. This invention can consider a lightwave signal as a distribution 
configuration like drawing 8 at the low-ranking information plug socket 24 or 
low-ranking collection-and-delivery line equipment by preparing two or more light / 
electric transducers of 2323, and the electrical and electric equipment / optical 
transducers of 2324 in the interior of collection-and-delivery line equipment. 
[0058] Next, the transmission approach of drawing 1 is explained to an example for 
FDDI data and 2B+D data. 

[0059] First, light / electric transducer 2311 performs light / electric conversion in 
response to a lightwave signal through an optical fiber from high order 
collection-and-delivery line equipment 22. About this signal, the frame synchronization 
section 2312 takes frame synchronization, and recognizes the SONET frame, the header 
processing section 2313 takes out data (here - 2B+D) based on the pointer which SOH 
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has, is based on junction/repeat (F/R) directions which it has at the head of 2B+D data 
further, and judges whether it repeats by return in the uphill direction, or it gets down 
and hooks up to a direction. Here, 2B+D data are junction (F). 

[0060] In addition, in this example, it gets down and the data of a direction are used 
only as 2B+D data for simplification of explanation. For example, as mentioned above, 
when the animation is contained, it is guessed easily that 2B+D and a video data are 
relayed downward. 

[0061] On the other hand, in the uphill direction, a **** gets down and the light / 
electric transducer 2317, and the frame synchronization section 2318 which receive a 
lightwave signal from the information plug socket 24 perform the same processing as a 
direction. A low order loop formation is FDDI. LAN and the telephone network (2B+D) 
are intermingled. Namely, FDDI It gets down within collection -and-delivery line 
equipment 23, and LAN is turned up in a direction, and on the other hand, a telephone 
network (2B+D) is relayed in the uphill direction, and it escapes from it. Therefore, 
FDDI data get down and the header processing section 2319 passes delivery and 2B+D 
data to the multiplex section 2314 of a direction at the multiplex section 2320 of the 
uphill direction, after separating FDDI and 2B+D. Here, junction/repeat directions of 
2B+D data and FDDI data are displayed as a repeat (R) and junction (F), respectively. 
[0062] It gets down from explanation and returns to a direction, and the multiplex 
section 2314 carries out multiplex [ of the 2B+D data which receive from the header 
processing section 2313, and the FDDI data which receive from the junction processing 
section 2319 of going up of another side ], and forms VC*4. The SOH grant section 2315 
gives SOH to VC-4 received from the multiplex section 2314, forms the SONET frame, 
and the electrical and electric equipment / optical transducer 2316 performs the 
electrical and electric equipment / optical conversion, and it makes distribution 
connection of the lightwave signal at the low-ranking information plug socket 24. Same 
processing to which the grant section 2321, and the electrical and electric equipment / 
optical transducer 2322 mentioned above the multiplex section 2320 of the uphill 
direction and SOH is performed. 

[0063] Thus, it is FDDI by putting and changing information mutually by using the 
SONET frame in this example. LAN builds a network in the 23 or less 
collection-and-delivery line equipment local range, and a telephone network (2B+D) can 
build a network broadly through collection-and-delivery line equipment 23. Moreover, 
although FDDILAN showed the example built in the local smallest range by this 
example, it is also possible to carry out as-follows construction for example. / 
[0064] That is, it is FDDI to the whole floor by going up by (a) collection-and-delivery 
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line equipment 23 (L3a) with junction (F) and collection -and'deli very line equipment 22 
(L2a), => Getting down, and being referred to as (R) by return in drawing 3 . LAN can 
be extended. 

[0065] (b) Further, it adds to this and other floors are FDDL LAN is built (network 
below collection-and-delivery line equipment 22 (L2b)), and it is a branch line FDDI 
about this. It is referred to as LAN. On the other hand, it is Base FDDI with 
collection-and-delivery line equipment 21, collection-and-delivery line equipment 22 
(L2a), and collection-and-delivery line equipment 22 (L2b). LAN is built, and it sets to 
collection-and-delivery line equipment 22 (L2a) and collection-and-delivery line 
equipment 22 (L2b), and is a branch line FDDI. LAN and base FDDI It may be made to 
perform junction/clinch for LAN. 

[0066] 6. a header grant function - below, explain the header grant function in 
collection-and-delivery line equipment to a detail using drawing 9 . One example of the 
configuration of the multiplex section 2314, the header processing section 2313, and the 
header grant section 2315 is shown in drawing 9 . 

[0067] In the multiplex section 2314 of drawing 9 , 23141 is the memory of FIFO (First 
In First out), and receives the junction data which got down and were taken out from 
the header processing section 2313 of a direction. 23142 is a FIFO memory and receives 
the repeat data taken out from the header processing section 2319 of the uphill 
direction. 

[0068] FIFO 23141 and 23142 consists of a control field and a data field. S (Start) is set 
to the starting position of data by the control field according to the information from the 
header processing section 2313, and E (End) is set to a termination location. Each 
information data is stored in the data field surrounded by S and E. 
[0069] The number beforehand decided by the system is written to the head of a data 
field, i.e., the location where S was set. For example, FDDI decides on a number 1 and 
an animation to be mapping of the SONET frame of drawing 5 , and a number 2 and 
2B+D should just decide on a number 3. 

[0070] 2331 is the attribute setting section and the mapping information in the SONET 
frame of drawing 5 is stored. It may have the attribute setting section 2331 in the 
header grant section 2315, or you may have it in the exterior of the header grant section 
2315. 

[0071] As shown in drawing 9 , an information number, said number, F/R 
(junction/repeat) in the collection-and-delivery line equipment of the following, and 
information length and a pointer are beforehand set to the attribute decision section 
2331. An information number is the number of informational classes, and it becomes an 
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information number 3 in the example of above-mentioned drawing 5 . Information 
length shows the die length of each information, decides beforehand, and is 
immobilization. A pointer shows the head location of each information data in V04. F/R 
in the collection-and-delivery line equipment of the following is the information on the 
junction/repeat of each information data in low-ranking collection-and-delivery line 
equipment or the collection-and-delivery line equipment of a high order from this 
collection-and-delivery line equipment 23. When not using it, F/R serves as empty. Or 
when not using it, F/R may be set with (N). That is, exchange actuation with the 
collection-and-delivery line equipment of the following is decided to be each 
collection-and-delivery line equipment for the attribute decision section the going-up 
direction and by getting down, having in a direction, respectively and giving the 
information on F/R of this attribute decision section to the predetermined location in an 
SONET frame in the header grant section. 

[0072] Moreover, in the header grant section 2315, 23152 is a buffer and is constituting 
the SONET frame. 23151 is an address -pointer control section, and it controls a buffer 
23142, referring to the attribute decision section 2331 and FIFO 23141 and 23142. 
[0073] Hereafter, just, ** is made into an example and the actuation about the header 
grant function which shows at drawing 9 is explained to the collection-and-delivery line 
equipment 23 (L3a) in drawing 1 and drawing 3 which were mentioned above. In this 
example, it is the case of the data FDDI with which the data which get down and are 
relayed in a direction are repeated in 2B+D and the going-up direction. 
[0074] The collection- and- delivery line equipment which the collection-and-delivery line 
equipment 23 (L3a) of drawing 3 gets down, and receives in a degree in a direction is 
itself. Therefore, from the top, since the attribute setting section 2331 does not use an 
information number 3, a number 1 and a repeat (R), the pointer of FDDI of a number 1, 
information length, a number 2, and an animation, F/R is emptied and it sets it up with 
the pointer of the animation of a number 2, information length, a number 3 and junction 
(F), the pointer of a number 3, and information length. 

[0075] In the header processing section 2313, the beginning of each information on the 
data area of V04 is first got to know with reference to the pointer of the header in an 
SONET frame. Next, from the location which each pointer shows, the head (S) of each 
information and termination (E) are given to each information data, and based on the 
information on the junction/repeat (F/R) located in the head of each information, if it is 
junction, if it is a repeat, each information data will be transmitted in the multiplex 
section 2320 at the multiplex section 2314. The FDDI data sent from the header 
processing section 2319 of the uphill direction are stored in FIF023142. On the other 
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hand, 2B+D data are sent and stored in FIF023141 from the header processing 2313. 
[0076] The address-pointer control section 23151 maps the SONET frame in a buffer 
23152 with reference to the attribute setting section 2331. 

[0077] First, (R) of the number 1 of the attribute setting section 2331 and a repeat is 
transmitted to a buffer 23152, and then, with reference to S of FIF023141 and 
FIF023142, and a number, it is directed so that a number may store in the location 
concerned of the SONET frame of a buffer 23152 from the data of 1. And the 
address-pointer control section 23151 ends the transfer to a buffer 23152 by the last of 
FDDI data, i.e., E bits. 

[0078] since the video data of a number 2 next is not used on the lower stream of a river 
of this collection-and-delivery line equipment 23 - the number 2 of the attribute setting 
section 2331, and empty - or (N) is transmitted to a buffer 23152 and it opens by 
emptying the buffer area for that information length. Similarly, a number 3 and 
junction (F) are transmitted to a buffer 23152 from the attribute setting section 2331, 
and from FIF023141, the sequential transfer of the 2B+D data of a number 3 is carried 
out, and it stores in a buffer 23152. And the SONET frame is completed by transmitting 
the pointer of the attribute setting section 2331 to SOH (pointer) of a buffer 23152. 
[0079] In addition, it supposes that it has only the information on F/R, and an 
information number, a number, a pointer, and information length are good for the 
attribute setting section of each collection-and-delivery line equipment also as referring 
to the pointer given with information machines and equipment 40. Thereby, capacity of 
the attribute setting section can be lessened. 

[0080] 7. a FDDI station - below, use and explain drawing 10 about information 
machines and equipment 40 (henceforth a FDDI station). The configuration of a FDDI 
station is shown in drawing 10 . 4111 is light/electric transducer. 4112 is the frame 
synchronization section, takes frame synchronization and recognizes the SONET frame. 
4113 is the header processing section, based on the pointer contained in SOH of the 
SONET frame, takes out FDDI data and 2B+D data and carries out junction/clinch. 
4120 is the multiplex section, carries out multiplex [ of the data which receive from the 
header processing section 4113, and the data from the user interface 4114 of the 
going-up direction of another side ], and forms VC-4. 4121 is the header grant section, 
gives SOH to VC-4 received from the multiplex section 4120, and forms the SONET 
frame. 4122 is the electrical and electric equipment / optical transducer, performs the 
electrical and electric equipment / optical conversion, and connects it to an optical fiber. 
4116 is a workstation, 4114 is a user interface, and FDDI data and an SONET format 
are changed mutually. 4115 is a FDDI control section (FDDI CNTL) and controls FDDI 
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DETADE-TA from a workstation 4116 and a user interface 4114. Moreover, the exterior 
of light / electric transducer 4111, and the electrical and electric 
equip ment/phototransducer 4122 is equipped with the optical connecter or the 
connector for applied voltage, respectively. That is, it has a part for the connector area of 
the information plug socket mentioned later. And the electrical -potential-difference line 
has connected with the connector for applied voltage, and the electrical potential 
difference is supplied to it from the interior of a FDDI station. Light / electric transducer 
4111, and the electrical and electric equipment/phototransducer 4122 have connected 
with an optical connecter. Moreover, it can also have a connector for power sources and a 
power source can be supplied. 

[0081] Hereafter, the handling of the FDDI data of a FDDI station is explained. Into the 
SONET frame, FDDI data are set up with the number 1 by collection*and-delivery line 
equipment 23. Therefore, a number 1 carries out FDDI data extraction of the header 
processing section 4113, it is sent to the user interface 4114 in drawing, and, on the 
other hand, sends 2B+D data to the multiplex section 4120. A FDDI station will deal 
with only this FDDI data. A user interface 4114 sends the FDDI data which are 
discontinuous and come to the FDDI control section 4115 through a buffer 41141. By the 
FDDI control section 4115, this data serves as Scontinuous B signs for 125 microseconds 
based on FDDI agreement (symbol train said by FDDI). 

[0082] Although the above is a reception function, conversely, by changing a 
125microbps symbol train into a user interface 4114, and delivery and a user interface 
4114 changing a symbol train into an SONET format, and sending to the multiplex 
section 4120, like the above-mentioned collection-and-delivery line equipment 23, the 
FDDI control section 4115 forms the SONET frame, and, as for a transmitting function, 
sends it out to a fiber henceforth. 

[0083] As mentioned above, the FDDI station 41 is connectable with FDDI mapped by 
SONET. 

[0084] Moreover, it is also possible to have each part by the side of the fiber which deals 
with the junction of SONET above a user interface 4114 and the user interface 4114 in 
drawing 10 in the exterior of a FDDI station as another interface device. That is, it 
becomes the configuration which has light / electric transducer 4111, the frame 
synchronization section 4112, the header processing section 4113, the multiplex section 
4120, the header grant section 4121, the electrical and electric equipment / optical 
transducer 4122, and a user interface 4114 in the interior of an interface device. 
[0085] In this case, it is conventionally connectable with a network by connecting this 
interface device to a certain workstation 4116 and the FDDI control section 4115. 
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[0086] Furthermore, in the user interface 4114 of this interface device, it is connectable 
with a network also in the terminal unit of an animation or 2B+D by changing the data 
format of each terminal unit of an animation or 2B+D, and a format of an SONET frame. 
[0087] Therefore, there is the following effectiveness in this example. 
[0088] ** The network of two or more different classes can be intermingled on the same 
optical fiber, and wiring becomes easy. 

[0089] ** Information machines and equipment can perform informational transfer in 
any locations, and transfer migration is also easy for them. 

[0090] ** By mapping in SONET, FDDI can perform direct connection to a wide area 
network easily, it is a high speed and the transfer of long-distance information of it is 
attained like a telephone. 

[0091] The above explained wiring and the information-transmission method of an 
optical fiber. 

[0092] The following explains the example which bundles an optical fiber and the power 
line and wires. 

[0093] First, a system configuration is explained. This example is wiring coincidence in 
an optical fiber and the power line in addition to the above-mentioned example. 
Furthermore, the plug socket (henceforth PI plug socket) which combined the power line 
and an optical fiber with the everywhere in a building and which it had is arranged, and 
if even connection is made to nearby PI plug socket, transfer of other information 
machines and equipment and information will be made to be made to coincidence also 
with the information machines and equipment which take a kind of a certain kind of 
communication mode in what kind of location in response to supply of power. 
[0094] A building network diagram (the 2) is shown in drawing 6 . This is drawing which 
wired an optical fiber and the power line in the building at coincidence, and connected 
information machines and equipment. As for the cable (henceforth PI cable) with which 
the collection-and-delivery line equipment with which 5 carries out an intelligent 
building and 62 and 63 carry out the collection-and-delivery line of power and the 
information, and the dotted line and continuous line of 71, 72, and 73 bundled the 
optical fiber for information transmissions, and the power line, and 64, in drawing 6 R> 
6, PI plug socket and 40 are information machines and equipment, such as a 
workstation and a telephone. 

[0095] Next, the wiring approach of PI cable of drawing 6 is explained. 
Collection-and-delivery line equipment 61 makes distribution connection of an optical 
fiber and the power line at the collection-and-delivery line equipment 62 of two or more 
low order installed in coincidence by each floor. The power with which the information 



JP05-037537 



from a wide area network transformed the high tension power supplied to the power 

line from the outside to 200V again is supplied to the optical fiber. 

[0096] Furthermore, the collection-and-delivery line equipments 61, 62, and 63 make 

distribution connection of an optical fiber and the power line similarly, and power and 

information are careful to the PI plug socket 64 in an end at coincidence. 

[0097] An information system / power system is made also as for wiring to coincidence 

that what is necessary is just to make structure of PI cable into the configuration which 

embeds an optical fiber into a power cable. 

[0098] According to this invention, the location which information machines and 
equipment can connect to a network is not restrained, but transfer migration of 
information machines and equipment is also easy for it. 

[0099] 2. the configuration of a connector ■* below, the configuration of the plug 401 
connected with the PI plug socket 64 and information machines and equipment 40 at 
drawing 7 is shown. The description of the configuration of the PI plug socket 64 is 
having considered as the form the optical connecter's having been made to have in 
addition to the configuration of the conventional power receptacle/connector. 
[0100] Moreover, in drawing 7 , although the PI plug socket 64 and the optical bypass 
switch 241 are separately shown in order to make a configuration intelligible, both are 
really doing and have a form embedded in a wall etc. 

[0101] When in the case of daisy chain connection at least one place is physically 
disconnected in the part of the PI plug socket 64 or information machines and 
equipment 40 are not connected, other PI plug sockets 64 have collection-and-delivery 
line equipment 63 and the problem which goes out. So, in the PI plug socket 64, even 
when information machines and equipment are not connected, an optical switch is 
turned on and coped with so that an input fiber and an output fiber may be connected. 
[0102] It is that an optical transmission line will be connected to a terminal side if the 
fundamental actuation inserts a connector in the PI plug socket 64, will get down if the 
PI plug socket 64 extracts, and /going up is bypassed. 

[0103] In addition, by drawing 7 , the power line is omitted and has shown wiring of 
only an optical cable. 

[0104] As for an electrode, and 2421 and 2422, for an information plug socket and 241, 
in drawing 7 , an optical bypass switch and 2411 are [ 64 / an optical connecter and 243 ] 
the electrical-potential-difference connectors for electrodes. Moreover, 33a, 33b, 34a, 
and 34b are optical fibers. 

[0105] The fundamental principle of an optical bypass switch makes waveguide cross, 
prepares an electrode in the part, changes a refractive index locally according to the 
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electro-optical effect, and is to change an optical path in total reflection. Moreover, it is 
the description to supply the electrical potential difference impressed to an electrode 
from information machines and equipment. 

[0106] Information machines and equipment will be in the condition inserted / condition 
which is not inserted, and the condition / the condition of not being impressed currently 
then impressed to the electrode, respectively, and will change an optical path. And 
information machines and equipment can be changed into connection/bypass condition 
by changing this optical path. 

[0107] First, the condition that the plug 401 is not inserted in the PI plug socket 64 is 
explained to a detail. 

[0108] An optical switch 241 receives going-down optical fiber 33a which comes from 
collection-and-delivery line equipment or the upstream PI plug socket 64. In the 
condition that the plug 401 is not inserted, since the electrical potential difference is not 
impressed to the electrode 2411, it escapes from light to optical fiber 33b of the uphill 
direction straightly as it is like drawing 7 . That is, it is bypassed in the state of the book. 
And even if an optical transmission line is in the condition that information machines 
and equipment are not connected, it is not disconnected physically. 
[0109] Moreover, the condition that the plug 401 is inserted in the PI plug socket 64 is 
explained to a detail. 

[0110] In the condition that the plug 401 is inserted, an electrical potential difference is 
supplied through the electrical-potential-difference connector 243 for electrodes through 
a plug 401 from information machines and equipment, and the electrical potential 
difference is impressed to the electrode 2411. As shown in drawing, in light, optical fiber 
34a goes at the crossing of waveguide to a connector 2421. And it reaches to information 
machines and equipment through a plug 401. On the other hand, the light taken out 
from information machines and equipment reaches from a connector 2422 through 
optical fiber 34b to the collection-and-delivery line equipment 63 from uphill direction 
optical fiber 33b, or the down-stream PI plug socket 64. In addition, although drawing 7 
is separately indicated to be the PI plug socket 64 and the optical bypass switch 241, 
both may be made into one and you may use as an information plug socket. 
[0111] Moreover, although applied voltage is supplied from information machines and 
equipment, you may make it supply from collection-and-delivery line equipment in the 
above-mentioned example. In this case, it is made a configuration which is switched, 
when it wires by making it one, information machines and equipment connect the cable 
for applied voltage to the optical fiber which constitutes the subnetwork and a plug is 
inserted in an information plug socket. 
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[0112] According to the plug socket and plug of this invention, even when information 
machines and equipment are not inserted, since a transmission line is not disconnected 
by forming an optical switch in the part of an information plug socket, daisy chain 
connection becomes possible. Moreover, at the time of insertion, it is switchable to an 
information-machines-and-equipment side. 
[0113] 

[Effect of the Invention] According to this invention, there is the following effectiveness 
as mentioned above. 

[0114] Since it is based neither on the class of LAN, nor an informational class but 
unifies to one network, it is sharable by the same transmission line. Therefore, 
whenever it introduces new LAN, there is no need for wiring. Moreover, wiring ends at a 
time by unifying the transmission line and the power line. 

[0115] Therefore, according to this invention, the flexible network which can perform 
informational transfer with electric feeling can be built. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the configuration of collection-and-delivery line 
equipment. 

[Drawing 2] The building network diagram which wired the optical fiber in the building 
and connected information machines and equipment. 
[Drawing 3] The plugging chart of an optical fiber. 

[Drawing 4] The logical connection Fig. showing the example of connection of logical 
information machines and equipment. 

[Drawing 5] The frame structure Fig. showing mapping to the SONET frame. 
[Drawing 6] The building network diagram which wired at coincidence and connected 
an optical fiber and the power line into the building (the 2). 

[Drawing 71 The explanatory view showing the configurations of a plug socket and a 
plug 401. 

[Drawing 8] The block diagram showing the configuration of collection -and-deli very line 
equipment (the 2). 

[Drawing 9] The block diagram showing the detail configuration of the multiplex section 
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and the header processing section. 

[Drawing 101 The block diagram showing the configuration of a FDDI station. 
[Description of Notations] 

1 [ - An optical fiber, 40 / - Information machines and equipment. ] - An intelligent 
building, 21, 22 and 23 - Collection- and-deli very line equipment, 24 - An information 
plug socket, 31, 32 and 33 2311 and 2317 [ - The multiplex section, 2315 and 2321 / - 
The header grant section, 2316 and 2322 / - The electrical and electric equipment./ 
optical transducer. ] - Light / electric transducer, 2312 and 2318 - The frame 
synchronization section, 2313 and 2319 - The header processing section, 2314 and 2320 
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<DD-7*y b7-?\cffiti%7is-J*frb&mtetilWi$: 
[0 0 12] ±EtliSS«tt, 7l/-AC/TSnS^ 

[0 0 13] ±E*^*sy H7-*fl, fttr-^frXh 
«fiiSIIC*fcJ:9*j*Six, *^-^/HCSONET 

(Synchronous Optical NETwork ) 7 A#<2i££jft/ 
[0 0 14] Sfc, h !7-*W\ i^*? M7 

^■fe> hi: fct l4fctt2H±tt6:t* , C 

[0015] ±e»« =>y-t>b f±, 

S^ttjtSKfc, »ttL4^#»«3tSBt. ass 
fcv eS«C#«wOfttfS*3*^*l:, IttClff^ 

o*SB*i, a«^ffitcEfi*n, «S^±fEro 

SKI"*. 

40 [0 0 1 6] £<bl£, tf^^^irv Hi, «Siffi3** 
[0 0 17] ±EfiiS«Efttt, W«3>"fe^Hc»«-r 

[0018] eaiatfttt, ffisw^^^ww 

so [0 0 19] ±Ettf***tt, 7l/-A«U, fi 
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[0020] ±fE^v*7x-*ii, fflttSSU « 
*4£<Ix.5o 

[0 0 2 1] -f^7i-^li, WKffla*** 

t*bfc«*6iij»«"C# 5. Sfefc, IfMMWtt. 

[0 0 2 2] 

[ftffl] f/^-fV/rtiOSSBfJwmffay-fey hSrE 

TCftlcgS,^ r^fl^-CS^I^*), $Df»rft 
5«jJfKfc5«*©j§ft#a«r4Sl##fcS&-?fc, 

[0 0 2 3] *E»SSB*s*ft©*y* y 
^SrftES&RLT, tr<t»*H»LTl£*B 

3t7 7 4 /<^-7*/KOW»SrB5Cw 4 ttX% 5„ 
[0 0 2 4] 

[0 0 2 5] BTfcJfi'tSHItffltt, **flo*yH7 

[0 0 2 6] 1. t>7^ ^T**;/ h?-* 
*3l«J©#mi4, tr^-f >^rt«S5Bft««3V 
tyhttiu ft<»JftS#j?rKfc3«*©iim;£5S;£ 
4 5t#*8«S3g-t'k, ifi<»tt-Lfc«f*='V-fc^Hc« 

545l-Lfcfc©?*>5, 

[0 0 2 7] *f°, h!7-^<7)i/X7"A«^|C-OI,^ 

[0 0 2 8] 02 |£ip-f HJ601Jf4, tVUr-'-C 1 Idffl 

SJfiflJ 11 KVUt* -c v 4 4 fcSSBM- 5 *E$& 

SIS2 2 4cne>Sr««i-S««eiSffl*7 7'f '<3 1 
4. #KK*5^-C, ±E*E*3£itt2 2:i»P>*;h,€ii3l 
£UB£i"i5«S©7fc7 7f /<3 2 4, C*i6©*7rW 
/< 3 2 ©#* lc&ffc$;h,.5fcTf£©*EII2£B 2 3 4, 

r*ie>©«E*8«2 3*»e>*nw5i#aj*ix6*7 



(4) 
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7^^33t, rtl?>©3t7r'f ^3 30#*»CO^T 
4fctt2fil±Stte>ii6flf«=:'-fe>' h 2 4 4&{fx.S 
t»ffo5. #1t®^ h 2 4 

[0 0 2 9] H2(cfcv^-c. $E$gB2 l 14. 
Sffi$©<fWfii££ff9o 

[0 0 3 0] &E«M£B2 214, Wx.fi, SPSS 
.o |:7d 7lc#ftEfit5«»©Tte©*E*M£fi 2 3 
lc, |S]«|^, *7rW'<Sr»E«SH!U Sfc«-W**» 

[0 0 3 1 ] $ bfc. ftTffc©*E»£fi 2 3 14, MS 
©ttf«a v-fev h^«^»ESMSEl-6. 

[0 0 3 2]-*, rix4(4i^(c, Tfi^?>±ffilcJt(S 
#-as«»bix-C. &E&SB2 lSr^UTl£*«lcaie> 

[0 0 3 3] r©49(-, j£$38^?>gl75ft;7 7^ 
li, fyur-c v^©^fcS3flcE«$JxTfT#S!}. Jo 

fc5ifi<©ifa=>>-fe> I- 2 4fc«tt£*.**ltf, ^ 
fcte©tt*«S (tvur-r y^roHWfi. foS^lifiii© 
7o7, *5^l47P7rt, fc5VM4g|5?rt(c#ft-r5 
tt««WB) 4t*a (#R x-*. BBft?) ©SS#-e 

[0 0 3 4] 2 . EiH 

fcl-, jfc77^'<©Ei»©I¥iMlcov*T[13©Ei&ia£ 

[0 0 3 5] 2 1, 2 2*iJ:tf2 3(401 I^Lfc&E 
30 miUKX-h*. Jbti©*Ei»SSB 2 1*5*1*2 214, * 

tL-?fLTja©*iea^s 2 2*54^2 3ic, x?-%m 
■c»E/*Hi-5. *n^n©Tffi«E«« 

[6]) ©aaro*7rw/<-castti-5. *lt. st<4« 

EIMSB2 3I4, ft&ny-tr^ h 2 4IC*J-LTI4, =fA 

i/-<j-=4'smm-tz>. r ©*§£-, f/n^©Ei»©^a5 

#14, ti&^y-fe>h2 4©&^-t-£fcfb;Jx5©-C\ r 
-f-^-fx^ >S5«|i 4 o TE»fi &fiP«J-f 5 C 4 36S-C 

40 [0 0 3 6] Jt^-^/H-tJItST'l' i^-f-x'C 

vg$Wf£(4, tf $8^ v-fe V h 2 4 ©gB#T, tt#ffi§§ 

li, A7J7 7'f^4ttl^7r'f^<4^o/ < e^54 5lCJt 
^ yf-SrAh.T*f®-f 5. mico^TI4^-fS 0 
[0 0 3 7] a±©±5 4E»Sr-rsrtKJ:9. Mt 
li^S*T-fooTt, f-?«T-fcott, il^a 
*T-fooTt, gSlcft^^y-feV h 2 4lCgi^T-f 5 

ijtta. 4fc. Sa^x^r^i^-j5^?§<7) 7 t7r 

^/<T-e^-e^5^^i-o^rii. umx'i&wr 
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[0 0 3 8] 3. naft&tttt 

[0 0 3 9] B4(lttSftfttt«ttS^KflM<:#L«: 

4 l^b4Sx-^ii(SLANT*fc5 0 rftttF D D I 
(Fiber Distributed Data Interface) (O^fu Y^MC% 

4 l£jfeE»&fi2 3t^&ai«4FDDIyu-^ 

[0 0 4 0] ftfc, ^C5fi!l|i*3V^Ttt, FDDI^p 

[0 0 4 1] :/0f*»<£>SfS£g4 3<!:ifeEi& 
£g2 3, 2 2, 2 1 &«>b«KM*ftjftT&. 

[0 0 4 2] ^-7 , v^*^74 2 U^^^4 2 2 
<h*E$U£M2 3, 2 2, 2 1 t^^f Ut^I^r 

[0 0 4 3] 4 . £&#5t 

[0044] Hsu, *7 r>f ^<ea»icntjniiwts 

ftT^5, S0NET7 U~J*%7FLtz.fflXfo% 0 
[0 0 4 5] SONET7l/-i=s|j:, 155. 5Mbp 
sOgi£S££«F*>, ^^S^ti, S OH (Sonet Over H 
eadh VC-4 l-#tfib;M£o SONE 

T7l/-A^VC-4®«C, fiflitf, mSO^o\^, 
FDD I LAN;6> 100Mbps, KjB^ 3 OMbp 
s , mm ( 2 B + D) 0 . 144Mbps, ivyf 
(Eg) U VC-4rt#flM»©l&S9 0filltt, 

soHrt<D#>fv* rtucir,, gay^r 
tfm-<D&m&vfcm&x-%z 0 st, sonet7u 

*«MOHlfi«iJ(Dllllfl|jCt3V>ni, SONET71/- 

[0 0 4 6] 03^*3V>T, SONET7l/-Alt * 
E»£«2 3 (L3a) =>««=i>'irVh2 4=Ht«=i 

^irv h 2 4 V-fey h 2 4^4UBWHI2 

3 (L3a) <t&<0-f£ o Ztlt/l>-73kt& 9 - 
±ffi(0*E*&*«2 2 (L 2 a) =MfeE$3£fi2 3 

(L3 a) =^««I2 2 (L2a)4MIS2 
3 (L3b) 2 (L2a) W"Ct)«laI 

U :tiSr/^7 p 2tt5 0 Sfcfc, ±tt-CtlB«H-, 
111^12 1 (Ll)4*E«Si2 2 (L2a)=) 
£BJk!tt2 1 (L 1) =»*EH3£§2 2 (L2b)=> 

mmmmm2i an pfl^-^i^-r^ e r<7>±5 
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[0 0 4 7] Sot, SONET7^-A|:-7 5/fy^ 

[0 0 4 8] ®2 B + D 

io 2 1 (LI) tt, PBX»S©»ttir»*,, 

fToT£«^5)*5 S ON E T 7 2 B + Df 

k>f >f y S O N E T 7 U-^rtO 2 B 

TffiO«E»SS 22^J:(/23 tttivWl, SONE 
T7l/-Art(D2B + Df-^^Tfil:««a 
[004 9] tto*), «*tf*E»gll2 311, TO 
*"fp]T*H, ^2 ^l|H]t5 S ONE T7 
2B + Df-^^^IT, /^-:/3S:jS[E]1-5SO 
N E T y U-J±ft(D 2 B + D7*-*fflttlC*-£T*« 
20 L, ±0*Tf6lT*li, /I — >^3 Sri^tHl-r -5 SONE 

T7L/-^(^)2B + Df-^a^U, /U-^2 
^10t5 SONE T7 2 B + Df-^ii 

[0 0 5 0] ©LAN 

LAN<£>J;9(C, EVl/f'-f y^rt^-gBt-^y h!7-^ 
SftBI-SJ^fc*^ SEAMS 2 3 (L3 

a) fi»c^J:5^fT5o 

[0 0 5 1 ] F D D I ^-^11, HEiHSB 2 3 ( L 3 
a) t*fc©flMi3y*yh 2 4 4:-CD-*A'jc»rtS 
30 ttoT, IEiM2 3 (L3.a) HLhflMiF 

DDIf-^teiftP (flU LANlB»«*ifett« 
■CKWi-5) o 

[0052] r<z>fcft, fdd i rt<Di*««ga>e><0if 

ffill, iW^^Viry h2 4^^LT, *E«SS2 3 
(L3a) (D^5t!it°-h (UffliSU £ft6 0 

[0053] s. mmmw<»ffij&&£v*mjjm 

::tii4. tSflltn-^FDD I LAN 

(2 b + d) t*aaEi-*-ow«jc 

40 £ Q 

[0 0 5 4] @li:*IMf2 3 (L3a) <£>«l££ 
[0 0 5 5] HllC*3^T, &%WT*)3jfa(D ; f-?/< 

xx% 2311 9 , ±{£#mmu 

9„ 2 3 1 2{l7U-J>[i5]$gl5T*&<9, :7U-A[?i]#]£ 
i:oTSONET7l/-^^St^ 23 131^7 
^ftaaj-efcU, SONET7U- aiosohi:^ 
^Srfctl-, FDD If-^t 2B + Df-^ 
so tZ&VftL, *jB/5f0iSLS:-r5 o 2314ll£S 
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ffi-C*>0, -yy^SgP2 3 1 3*>ibS*t5T-*£, 
flfc£<0±9#fi<0^y^fta«2 3 1 9^feS»tST- 
^iLTVC-4eMtSo 23 1514— y 
ytt^X'hV, *fi«f|52 3 1 4 d*5>S»t5VC-4tC 
SOH^ltSONET7l/-A^Mt5o 2 3 
16Bt*/*tt»'C*)9 l ««/**»S:«LTT 
Ho«o|||3>ty h 2 4 fcjte«#*£E««rt- 

So 

[0 0 5 6] %m<n±*)1jfii<OT-?'<x\zts^ 
T, 2 3 1 7tt*/«ft«*»-C*!K TttOflMlaV 
•fey N2 4^e>3t^7-r^4:gttT, Jt/aaXftSrff 
3o 2 3 1 8li7U-A|^ffl8BT*>"9, 7l/-^|^ 
toTSONET7l/"A*git5 fl 23 19f4^y 

yfeaa-cfcg, soh<d#>t y^^ts^-cvc 

-4^ib, FDD If-^t 2 B + D:r-*£#8£LT 
*«/Sr<9&L£fT9o 2 3 2 0 tt#««t?*> 9 , 
y«j8«2 3 1 9^fcSJt5x-^t, i&Jj<DTV<0^ 
y?toMtl2 3 1 3a><bgtf5x-*£#fiLTVC- 
4£ffM-f£o 2 3 2 ltt^y# r ft4»t?*>5, #«« 
2 3 2 0^e>S»t5VC-4JCSOH*f+^.LTSON 
ET7U-AHMt^ 2 3 2 2 f*ttS/3fel£ife»-C 
LT±tt©*E*»ll 2 3 IC* 

ft ^-£i£6 0 

[0 0 5 7] Sfc, ^#-»»-C©5ME/H»©«*«r 

risk, fteikss«>ifirt (t^2) ar^t 0 

Wtt, I8WJ:3I:, &EJftSfiO)i*3fiBIC2 3 2 3«* 
2 3 2 4 W*«/3t«*»Sra»R»t 
SrirtcJ'K Tftotfr^y-ir:/ H2 4t)L<(4Tft 

[0 0 5 8] FDDIf^i:2B + Df->«: 

[0059] 4-r , it/n^mi* 2311 #±tt«E 
aas«2 2*»e>*7 7'f^*:*L-c*»#«:aitT, * 

23 12^7l/-A^?r^ot, SONET7U-A 
SrBKi-5. ^y^ftta»2 3 1 3^SOHj5i#t5# 
^y^cS^Ptr-^ (::t*ii2B + Do*) 

9Hju $e>«c2B+D7 f -^o5fea«-#i-5*»/y 

fcT-h (F/R) »*fcS<5V*T* ±«9#[S](C#n£L!J 

T*(4, 2B + DT-*f4*iffi (F) Vt>Z> Q 
[0 0 6 0] ftfc, *W"ettTI5*i6]<7)r-^(iKM<o 

ttatfcJ: 9^»B* s **lx"CV>a»*tt2B + Dt||i 

6. 

[0 0 6 1] ±9^[Rl"Ctt, W« ay-fey h 2 4 

^fe*fflr^*S»t5*/«iR«»«ff2 3 17, VV-K 

warn 2 3 1 8 36s±^T9*iRiti^«©«ka*fT5o 

Tffi^-^iFDDI L AN tmm (2B + D) t 
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jWftfcLT^So -fftfr*), FDD I LANfi£Ei» 
£B2 3rtTT0#ffllCjr9fiU fi§S$ (2B 

+ D) 14, ±l9*|Rll^t»$tuTaJtTV^<. fot, 
^yy*I*|2 3 1 9(4FDD I £ 2 B + D i Sr#HIL 
fcgc, FDD Ir-*l*T!>#|fi]0>#2tt2 3 1 4Klil£ 
L, 2B + Dr-*(4±'9^[a]0#£&2 3 2 0K8 
-f 0 2 B-hDx-£\ FDDIr-^Wfl/ 

yt-hm^d, **l«x, yt°-h (r) % $m 

(F) fc*«£*l"0*a. 
io [0 0 6 2] RW*T0*rtMBU ££SB23 14 
14, ^y* r «a»2 3 1 3rt>ibgft5 2 B + Dr-^ 
<b, «l*<Z)±9«)ta« ! a»2 3 1 9*»e>3tt3FDD 
If-^^#ilt s VC- 4 SOHtt 
4952 3 1 5(4, £figfl2 3 1 4 rt><bgtt£ VC- 4 
SOH^LTSONET7l/-A^Lt, 
2 3 1 6 LT, Tft 

©tt[*3 y t y h 2 4 i:*«*SrdE»Dtt5, ±9^ 
frO£figfl2 3 2 0, SOHW4S2 3 2 1, S«/ 
2 3 2 2 tt±J* LfcHfcrcffiaSrfi 1 5 o 
20 [0 0 6 3] #HJfifll~Cte> SONET7 

£tCj;l9, FDD I LANtt*ffij»iStt2 3 

(2B + D) tt«E«K«2 3 4:^UTlS«H^y h 
7-*£«*-Ct5. *HJSWT'{4, FDDIL 

[0 0 6 4] -f HI 3 fcjS^T, ( a ) HKi&g 

S2 3 (L3a) Xit^m (F) , ftEttKC 2 2 (L 
30 2a) -C±9^T9«fDiBL (R) , trS-iT*, V 
D7MCFDD I LAN«rJS»fart^"C#*. 

[0 0 6 5] (b) rttlCjPx., ftfeO^DTT- 

tFDDI LAN^ill (*Eigl2 2 (L2 
b) EilT^7h7-^) , rttSrXiSFDD I LA 
NtfSo &Eitt3£B2 1, *Eigl2 2 (L 

2 a), &Ett§SB2 2 (L 2 b) K'MFDD I 
LAN£|?ffgLT, iMgf2 2 (L2a) fcjztf* 
EH2SB2 2 (L2b) KJo^T, MFDDI LA 
NiS^FDD I LANtSrfia/SfOiBLSrtT^ J: 

[0 0 6 6] 6. —y?tt*mm 

3 14, ^yyfeiffi2 3 1 3&£Tf^y?tt5'&2 3 
1 5W«fig0 1 WS:^1- 0 

[0 0 6 7] m 9 ^)^SSC 2314 IC&V^T, 2314 
1 14, FIFO (First In First out) (D/^V Xh 

9, T , 9*^^^^a^2 3 1 s^^^^oi^nfc 

t W8f f -*££:f}5o 2 3 1 4 2(4, FIFO^^yC 

so ^19, ±9*rt©^s/^*ia»2 3i9i^®oai^^ 
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[0 0 6 8] F I F02 3 1 4 l*>«fctf2 3 1 4 2 ft, 

hn— yU7-f— /U'Ki^tt, ^ y ^*aggfl 2 3 1 3 
^»Sot, x-^OM^fSglCliS (Start) 
#tyhSh, mtmiatE (End) tfH?yh£ft 

[0 0 6 9] f-^7>f-;uK^M S# 

&Jxfc#-Jf-#ftMi-5 0 fcdrxll @5<7)SONET7 
l/-^^-7yt°y^t'^6t, FDDIIi#-^-l, if]® 
!*#-*§• 2, 2B + Dtt#^3iftfc*ltf&V\ 
[0 0 7 0] 2 3 3 1 liJRttR£»-C*> "9 N 0 5 (7) S 0 
NET7I/-^^7 t'^^WSl^^^tlT^Sp 
■tttt£ffi2 3 3 114, ^y^ft#»2 3 1 5fifc#o 
Hl<tt> ^y^H-4»2 3 1 5(0^l^oTt>J: 
v\ 

[0 0 7 1 ] HI 9 lC*rf «fc 9 fc, JSt£&£SfS 2 3 3 1 (C 
F/R WI/Pt 4 -h) *«ftteJ:tf#>f'>'*i: 
Sloft-CfcO, ±EH5^ W^is^Ttt, ttf«*3i 
xtezmTtx-hZo tfjytux vc-4rta>#l»fB7* 

ft, F/RBSi45 ( tt<H «WHL"0*ftv*»# 
li, F/R£ (N) fcjav^tJ:^. 

[0 0 7 2] Sfc, ^5^f+4«2 3 1 5rtfc*5V*T 
14, 2 3 1 5 2i^i/77ffo^ SONET7U-i* 
^«S^LTt^ 0 2 3 1 5 1 147 KU*#>f V*flJ® 
8BT**> "9 % JRttft^fflJ 2331, FIF02 3 1 4 lJo 
±1/2 3 1 4 2 Sr#R9Lft^e,, /<y7r23142*r 

[0073] kt, HasEtfciai*5«tu j ia3(ci3tt5« 

EH3IS2 3 (L3a) KOV^TS:, WfcLT, i9C 

tr- h$Jx6r-*FDD I 0>»<&-C*>5. 
[0 0 7 4] B3(D, &E&SB2 3 (L3 a) 
*|fim** &lCgtt53lEi&^g(4, 
{tot, ■ttRe«B2 3 3 1(l 1 ±2»<b, tt«K3, # 



7£ 

■*l*5j:tf!J fcT-h (R) , #^1<DFDD I Otf-fy 

3*5±ift« (f) , §^-3(7)^>ry^, was, m 

[0 0 7 5] ^y^ftl»2 3 1 3T'lt SONE 
T7i/-A^yy©#>fy^Sr#iU VC-4co 

$tn (s) »j:tnftT (e) *tt*u 

ffig1-^^ffi/yt°-h (F/R) ©tira**,*^ * 
ttftbtf£&S2 3 1 4K, ye-hfeblf*l«2 3 
2 0|C X ^flta-r-^feteaii-S, FIF023142 
left, ±9*fil^y* f »a»2 3 1 9*»&iSe>JtfcF 
DD If-^\ g»^tl5 0 F I F02 3 1 4 

lfctt, 2B + Df^^yy»i2 3 13^S?) 

[0 0 7 6] 7 KW*3i^y**j»SB2 3 15111 JR 
ttl££gl$2 3 3 1 £#$U /<y77 2 3 1 5 2\C S S 
ONET7l/-A^ i /t°y^tSo 

[0 0 7 7] £f\ JRttSK^SIS 2 3 3 1 <D#-S§- 1 % }) f 
- (R) fc, /<y77 2 3 1 5 2(C$ii£U 

F I F02 3 1 4 l^oiO'F I F02 3 1 4 2 CO S 

*JJ:WHr#JHU •*# l ^77/ 

2 3 1 5 2(OSONET7U-i.(7)3^I(:ft»t5 

3 1 5 lfiFDD It-**)*!*, t4fo*>Ety He 
<t 9, ^3/772 3 1 5 2^0CiSS:l*71*5o 

[0 0 7 8] o?c, #-§-2(7), iif-^li, :«i 
EftttiE2 3©T8t-Ctt, te'ffltr^iv^-e, Jgttlfc 

5ESB2 3 3 l©#t2 % £*\ t>L<tt (N) /<y 
^7 2 3 1 5 2HE&U *©flMHI4>^<y77fB« 
ftS^UT, fcin*J< 0 §^3, tfft (F ) 

Sr, JRttK]C»2 3 3 1 H/<y7r 2 3 1 5 2^fii£ 
t, FIF02 3 1 4 1 H, #^-3(7)2 B + Df-^ 
SrliftlB2lt, ^777 2 3 1 5 2(Cfejjft1-5 0 -t L 
T, JRttK]tffi2 3 3 l^Wy^, 7r2 3 1 

5 20SOH (#>fy*) icte^-rsr <blcj:oT, s 

0NET7l/-A|i^t^ 0 

[0 0 7 9] ftJ3, «-ftE»K«OJBttH3E»^tt:, F 
#-fy#i3J:tfllMI*tt, «f««*4 0^Tft4i-55K 
»e«©«*r'>3!£ < 1" 5 r t S. 

[0 0 8 0] 7. FDD I XT— >a V 
of?K % «««S&4 0 (HTFDDUf-> 3 ytf 
5) l-ol/NT, Ell 0^fflVNTlftP^1-^ 0 Hi Old, F 
DD I ^7 >" a y^M^/Tto 4111tt, 3t/S 
ft3ElftS"C&So 4 1 1 2(47U-A^|FPT'fc'9, 7 



ft$]¥5-37537 



13 

1 1 3\t^y#®MUX'fo*) , SONET7U-A(/)S 
OH^4tbS^>^*t)i:lc:, FDDIf-^2 
B + D^-^SrBflfflU *«/»fO«L«r1-6. 4 1 

2 (m^aasT-kfl % ^y^*aaS4 1 1 3^t>s»t5 

lUWW^i:^ #fiLTVC-4SrJB$+ 
5 0 4 1 2 ltt^y^ft^fflT'fc!^ £fi»4 1 2 0*> 
<bg#£VC-4 ICS OH£tt4LT SONET? U~ 
A 4 1 2 2ttflta/3t^*SB-Cfe9, mm 

/***trHSLT*7r^^^*(H-6. 4 1 l 6f*!7 

— VTsT— >gy, 4 1 14lii-tVy^7s-^"C 
FDDIf-^, SONET7t-77 h t S: 
4115li, FDDI*J»ffi (FDD 
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